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heses, John Wiley & Sons, Inc) , isr — iS—v^ • 'J7^H>X (Organic R 
eactions, John Wiley & Sons, Inc), •ny-J'V s\Z/i/zf • 3r — i3—v 9 • > 
-fei/^. (Comprehensive Organic Synthesis, Pergamon Press) , frUJ^-fb^^ 

[0 0 5 7] 

##)§iE<z>*Ije»&±££ Ito. o 6~o. o 7 so^M^tt&^s. Z1<Z> 

o 

[0 0 5 8] 

<Z>,1M^«, PC TN, STN, ECB, OCB, IPS, V A & if <0*E - K 

ottiV^o :®«il7>f^D^^tMt:L«bfcNCAP (nematic 
curvilinear aligned phase) f§^, Mf&ystplC = fcf(i<Dl® U^M^^J^^L 
£itfcPD (polymer dispersed) ^-f-, 0U;fcfc£PN (polymer network) ^^-fC 

[0 0 5 9] 

^•(CJ; U^L-fc. ^4 iC£^T, 1, 4 -2/^n/sdpJ/l/>feJ:tfl, 3 - 
dr-9->-2, 5 -*M ;WCg|f £3i#@2e« N^>^T'fe^> 0 -CH = CH-© 
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(S*%) Tf&S. *&tc, 3^ ft fc. 

[0 0 6 0] 



S4 IB^fflLVc4b^<DaiB^^ 
R-CA,)-Z,- -Z.-^-X 



1)**4S* R- 15^- 


3)$£^S -Z n - iE^- 


C nHan+i — n — 
CnHan+iO^Hg,,,— nOm — 
CH 2 =CH- V- 
CH 2 =CHC n H2„- Vn- 
C n H 2n+1 CH=CHC m H 2m - nVm- 


-C 2 H4- 2 
-COO- E 
-CF 2 0- X 


2) OMRS ~A n - fS^- 




-o 

F 

-^j^" B(F) 
F 

""C^ - B(F, F) 
F 

-o 
-0- 


-F -F 
—CI -CL 
-CF 3 -CF3 
— OCF 3 — OCF3 
-OCF 2 H -OCF2H 
— C n H 2n+1 — n 
-OC n H 2n+1 -On 
-CH=CH 2 -V 
-CH=CF 2 — VFF 
-COOCH3 -EMe 




#J1 5-HXB(F, F)-F 003 3-H2HB(F)-F 

F F 

<W,-0«f^-Q-F ^-Qh^-Q-^,: 

^2 3 — HHEBH— 3 
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[0 0 6 1 ] 

*-??v?m<D±mum (ni ;°o : mytmmm^m^mAm&mnfo^ 

[0 0 6 2] 

*~?*V?m<DTmUm (T c ; °C) : * V^y ^*I£^3f$;fBf £ 0 °C, - 
1 0°C. -2 0°C, -3 0°C, &£t>*- 4 0°C© 7 U -If-^lC 1 0 HfflWgL 

- 3 o°c-eteMH££&x* *^>y **g«<fcb£:£#, t c k-2o 

[0 0 6 3] 

ft^M^tt ( A n ; 2 5 °C : 5 8 9 n mO)%\Z J: »J T ^ ^JB#f 
[0 0 6 4] 

(t? ; 2 5tt« ; mP a • s) : JpfiS®MS^ttEM*fiSft5:M^fc 

o 

[0 0 6 5] 

(A g ; 2 51CT«) : 2 #©#9 *£«©I8H» (iz;i/^y 

. 5*>h£MLT, Ma^^jsw^iRiJcettsiim^s ( £ ±) zmfeLfc 

[0 0 6 6] 

l/£VHB*JEE (Vt h ; 2 5tt«; V) : 2*fe©#9:*3S«©l3HW (ir^b 
*rWZf) ft (0. 5/An) yctmtr&U, y ^ h 8 0 J - VU 
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-jftC-f K^E- K (normally white mode) ©T Nf^JCHf^S: Aflfe. A n it 

0 % {C & o £ # ©*ffi<D# & L fee 
[0 0 6 7] 

n&ft&m (VHR; %) : H*ifiiIi#I« (Standard of Electric 
Industries Association of Japan) EIAJ • ED— 2521 AiZMM&tlfc 

mT&ofco 2 5 TC © T N i^^PPilll I fetS©li 5: iUSt i/ D X a - 

=&Jfc«UTSBE«#*3:»ffi0fc. lOl^VHR - 1 t'ilfe. <SfclC, Zl 
©TNi^$: 1 0 0°C, 2 5 ommiJUrnVtco 2 5t:fCMbfefe^, IU*£&#?£ 

Mi, f -5 -r ^ N CD-f^t> y (C^f o fe„ 

[0 0 6 8] 
JfcfiM 1 

#^2001-28847 0 #£^{C|fj?^£ ^MMM 8 £)g . 

3- HEH-3 8% 

4- HEH-3 8% 

3- HHEH-3 4% 

4- HHEH-3 4% 

5- HHEH-3 4% 
3-GHB (F, F) - F 5% 

2 3 miiE# 2003-3038176 
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4 — HHF R ( F — F 

^± 1111 1~j LJ \ J. | 1 / 1 


4 °L 


O — I-I I_T V R U) _p 

O 1111 y\ U \ 1 j 1 / 1 


o /o 


O 1111 *± 


o /o 


Q — H H — D 1 

O 1111 v> X 


7 % 


R — H H — D 1 

O 1 1 1 1 X 


1 O °/x 

L \J /O 


1 V ? — H H — ^ 

X V £j XX XX o 


1 O °/v 

X \J /o 


ix n j_j ivi o 


o /o 


Q — R R — FMo 
O Oil XL 1V1 fc; 


O /o 


3-HB-02 


5 % 


3 — H H B — 1 


4 % 


3 -HHB-O 1 


3 % 


4 -HB B H — 4 


3 % 



N I = 8 2. 4t;T c <-20lC; An = 0. 0 5 3; ij = 14.' 6mPa 
• s ;Vth = 2. 47V;VHR-1 = 99. 0%;VHR-2 = 83. 2% 

[0 0 6 9] 

irb»j2 

mm 2 001-28847 o #^#tc^s tifciBrit*©*** ^mmm 1 8 £ 
u £ vhb*be fc^-r * e> & s 0 i ©sflj*^(Z)^fe J: r>*#'[4 ttrsa© ^ & *j 



-2te/jN$V^ 

3- HHEH-3 4% 

4- HHEH-3 4% 

5- H2B (F) -F 4% 
7-HB (F, F) -F 6% 
5-HB-CL 4 % 
3-HHB (F, F) -F 10% 
5-HHB (F, F) - F 5 % 



2 4 
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3— HHB (F) — OGF2H 


5 % 


3 — HHR ( — O H F 3 

<J 1111 U \ 1 / W V^/ 1 «J 


1 0 % 


3 — H H R p) 

O 1111 U \ 1 | 1 / V_/ w 1 vJ 


fi % 
*J /O 


3— GHB ( F F } — F 

kJ 1 1 U \ 1 | 1 / 1 


o /o 


3 — H G R — F 

O 11 VJ \~J 1 


«-l /O 


3 — H H X R f F F ^ — F 


o /o 


^ — HHXR (F F"i — F 
o ii 1 1 a. u \ i j i y 17 


«J /o 


3 -H 2 HXB (F, F) - F 


5 % 


3-HH-4 


5% 


3 -HB -O 2 


5% 


3—HHEBH— 3 


3 % 



NI = 79. 8°C ; T c <- 2 CC ; A n = 0. 0 6 9 ; r\ = 2 4 . OmPa 
•s;Vt'h=l. 28V;VHR-1=98. 5%;VHR-2 = 84. 9% 

[0 0 7 0] 

J:bifM3 

0-20443 6^&mizm^t*ftfcM&m<Dtpfrt>mmM4 zm/u 

£ £ 7bM=> T* & £ „ Z. i3 J; ttTfEtf) £ £ U T? & 

So ^©^^cs^r. ±psMi±is<, tps^i«<, yt^m^mt^ 



3 -HHXB (F) - F 


2% 


3 - H 2 HXB (F) - F 


2% 


3-H2HXB.(F) -OCF3 


2% 


2-HHXB (F, F) -F 


5% 


3 - HHXB (F, F) - F 


5 % 


4-HHXB (F, F) -F 


5 % 


5 - HHXB (F, F) - F 


5% 


7 -HB (F, F) - F 


9 % 
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Q 
O 


-H 2 HB (F, F) - F 








a o/ 
o /o 


O 

o 


-HHB 


(F, F ) — F 




- 




i u /o 


A 
*± 


— H H B 


( F , F) -F 








o /o 


Q 
o 


-HH 2 


B (F, F) - F 








/ /o 


q 


-HB B 


(F, F) -F 


- ■ 






1 ^ oZ 


o 


-HE B 


(F, F) - F 








D /o 


o 


-HHB 


(F, F) XB (F, F) 


r 






*± /o 


Q 
O 


-HHB 


(F, F) XB (F, F) 


r* 






4t /o 


4 


-HHB 


(F, F) XB (F, F) 


- F 






4 % 


5 


n n d 


\ r , r ) vs. a \r, r ) 


- F 






4 % 




N I = 7 


I. 2°C ; T c <- 1 0°C 


; A n = 0 


. 0 8 0 ; 7? = 


2 6 


. 2 m P a 




s ; V t 


h= 1 . 4 5V; V H R — 


1=98. 


6 % ; V H R - 


2 = 


8 6. 2 % 




[0 


0 7 1] 











JtfM4 

0-20401 6^&mizfflBznt=.m&®<Dtpfr*>mmmi szm 

)^^MMI:lftS>^t'$)§. r <Z> jffi^^I © £ J: « T SB <D £ £ *J 7? 



5-HXB (F, F) -F 2% 

5-HXB (F, F) -OCF3 2% 

5-HXB (F, F) -CF3 2% 

5-HXB (F, F) -OCF2H 2% 

5- HB-F 12% 

6- HB-F 8% 

2 - HHB -OC F 3 7% 

3- HHB-OCF3 7% 

4- HHB-OCF3 7% 



ffi$E# 2003-3038176 



#2002—3 52263 



5-HHB-OCF3 5% 

3-HH2B-OCF3 4% 

5-HH2B-OCF3 4% 

3-HHB (F, F) -OCF3 5% 

3-HBB (F) - F 1 0 % 

5-HBB (F) - F 10% 

3-HH2B (F) -F 3% 

3 -HB (F) B H - 3 3 % 

5-HBBH-3 3% 

3-HHB (F, F) -OCF2H 4% 



NI = 82. 6°C;T c <-10°C;An = 0. 0 9 0 ; t? = 1 8 . I'm P a 
•s;Vth=2. 12;VHR-l=98.1%;VHR-2 = 93. 2%. 
[0 0 7 2] 

n mm 1 



2-HHB (F) -F 


(1 - 


1) 


6% 


3 — H H B (F) - F 


(1 - 


1) 


10% 


5-HHB (F) -F 


(1 - 


1) 


6% 


2 -H 2 HB (F) - F 


(1 - 


2) 


5 % 


3-H2HB (F) - F 


(1 - 


2) 


7% 


3 -HH- 4 


(4 - 


1) 


5% 


5 -HH- V 


(4- 


1) 


2 0% 


3-HHEB-F 


(5- 


1) 


7% 


5-HHEB-F 


(5- 


1) 


7% 


3— HHEBH— 3 


(5- 


3) 


5% 


3 -HHE B H — 4 


(5- 


3) 


5% 


5 -HXB (F, F) - F 


(7- 


1) 


1 2 % 


7 -HXB (F, F) - F 


(7- 


1) 


5% 



NI-90. 5°C ; Tq<— 3 0°C ; An = 0. 067;t? = 18. OmPa 
• s ; V t h = 1 . 7,3V; VHR-1 = 98. 9%;VHR-2 = 93. 8% 
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[0 0 7 3] 

mmm2 

2— HHB(F) - F 

3- HHB (F) - F 
5 -HHB (F) - F 

2- HH2B (F) — F 
5-HH-V 

3- HHEB-F 
5 — H H E B- F 

3 — HHEBH — 3 

3 — HHEBH — 4 

3— HHEBH— 5 

5 — H X B (F, F) - F 

7 — H X B (F, F) - F 

5 — H X B (F) - F 

5 — H X B (F) -OC F 3 

NI = 86. 8t ; T c <-3 Or 
• s ; Vt h= 1. 83V; VHR- 

[0 0 7 4] 

V-HHB (F) -F 
3-HHB (F) - F 

5 - HHB (F) - F 
2-H2HB (F) -F 

3 -H 2 HB (F) - F 
5-HH-V 
5 -HH-O 1 



( 1 _ 


1 A 

-L ) 


7 °L 
t /o 


( 1 _ 


1 ^> 


1 O /o 




i ^ 


/ /o 


( 1 — 


3 ) 


Z /o 


( A — 


J- ) 


Z U /o 


( ^ — 


i \ 

i ; 


c o/ 
O /o 


( R — 


i ) 


c o/ 
O /o 


(5- 


3) 


5% 


(5- 


3) 


5% 


(5- 


3) 


4 % 


(7- 


1) 


12% 


(7- 


1) 


5% 


(7- 


2) 


4 % 


(7- 


3) 


4 % 



;An = 0. 0 6 9 ; /) = 1 7. 7mPa 
1=98. 3 % ; V H R - 2 = 9 3 . 1 % 



(1 


- 1) 


7% 


(1 


- 1) 


1 4 % 


(1 


- 1) 


7% 


(1 


-2) 


5.% 


(1 


-2) 


5% 


(4 


- 1) 


2 0 % 


(4 


-2) 


4 % 
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( A — A} 


9 % 


o n n XL n. o 


( z\ — 9 ^ 
V O Z ) 


0 /o 


O 1 1 1 1 l~i 1 1 *± 


( S — 9 } 


0 /o 


O 1111 i_j U 1 1 o 




0 /o 


O 1111 J_j U 11 *± 


V 0 0 ) 


0 /o 


5 - HXB (F, F ) — F 


(7-1) 


8 % 


5 -HXB (F) -OCF3 


(7-3) 


8% 




, ZA 11 — VJ . U O O , 7/ — 


10. 0 ni 


• q • V t h = 1 7 A V • V R R — 

o , V U 11 — JL • / f± V 9 V il iv 


1 = Q Q ft 0/ . v R R — 
± — 0 0 , 0 /o f v n rv 


9 — Q ^ 


r O O 7 R 1 












z n n d \ v j r 


f 1 — 1 ^ 


c: 0/ 
O /o 


o t_t T-i "D f 17 ^ T7 


f 1 — 1 ^ 


1 U /o 


C U U D f 17 17 

o n n d \ r j r 


f 1 — 1 ^ 


O /o 




vi z ; 


O /o 


Q u 0 ud f T7 ^ T7 

O 11 Z n 0 y r J r 


\ 1 z ; 


D /O 


O — UU R ( 17 T7 ^ T7 

z 0 n. hj \ it, v ) v 


f 9 — 1 ^ 


O /o 


O UU D ( tT T7 > T7 

0 n n d \ i> r ) r 


f 9 — 1 ^ 


1 n 0/ 


O U O UD ( T7 T7\ 17 

0 n z 11 d ^ r , r 1 / r 


f 9 — 9 ^ 
V z z ; 


0 0/ 
0 /o 


Q u u 9 d / 17 p \ t7 

0 n n ^1 d v. i> " 


V Z O ) 


Z /o 


Q R R A 


(A 1 ^ 


0 /o 


r i-j i_j v 

0 n n v 




0 /o 


R — R R — V F F 
0 no v p 17 


(A Q ^ 


0 /o 


0 RRFRR 

0 n 0 il d n 0 


f K 0 \ 
\ O ^ ) 


O /o 


3 -HHE BH-4 


(5-3) 


5 % 


3-HHB (F) -OCF3 


(6-1) 


2% 


2-HHXB (F) -OCF3 


(6-2) 


3 % 


3 - HHXB (F) -OCF 3 


(6-2) 


4 % 



2 9 M2 0 0 3- 3 0 3 8 1 7 6 
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5-HHXB (F) -OCF3 
5 — H X B (F, F) - F 
5 — H X B (F) -OC F 3 



4 % 
7% 
4 % 
2 3. 8 mP a 

s ; V t h = 1 . 47V; VHR-1=98. 6%;VHR-2 = 93. 3% 



(6-2) 
(7-1) 
(7-3) 



N I = 9 0 . 3 1C ; T c <-3 QIC ; A n = 0 . 074 ; r? 



[0 0 7 6] 

mmm 5 

3 -HHB (F) - F 
V-HHB (F) - F 

2- H2HB (F) -F 

3- H2HB (F) -F 
5-H2HB (F) -F 

2- HHB (F, F) -F 
3 -HHB (F, F) - F 

2 -HHXB (F, F) - F 

3 -HHXB (F, F) - F 

4 -HHXB (F, F) - F 
3 -HHXB (F) - F 

3 - HH- 4 
3 -HHE B H- 3 
3— HHEBH — 4 

5 — H X B (F, F) - F 
7 — H X B (F, F) - F 
IOI -HH- 3 

N I = 8 6 . 7°C;T c <-30°C;An = 0 
•s;Vth=l. 36V; VHR-1=98. 3%;VHR-2 = 93. 2% 



( 1 — 


1 ; 


1 f\ o/ 
1 U 70 


\ 1 


i ; 


110/ 
1 1 70 


/ 1 


^ ) 


1 r\ 0/ 
1 U 70 


\ 1 


2 ; 


0 0/ 
0 70 




2 ; 


O 7o 




i \ 
i ; 


c 0/ 
O 70 


(2- 


l) 


5% 


(3- 


l) 


5% 


(3- 


l) 


8% 


(3- 


l) 


2% 


(3- 


2) 


2% 


(4- 


1) 


5% 


(5- 


3) 


4% 


(5- 


3) 


4% 


(7- 


1) 


9% 


(7- 


1) 


5% 


(-) 




2% 


0 7 4 


; ri 


= 22. 5 m P a 



[0 0 7 7] 



3 0 
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mmme 



V-HHR ( F ^ — F 

V lxll U \ 1 / 1 


( 1 — 


1 } 


0 /o 


9 — HHR f — F 






0 /o 


9 - HHR f F F — F 

£^ 11 11 U \ 1^ j 17 J V 


( 9 — 


1 ^ 


J. \J /o 


^ — HHR f F F ^ — F 
o 1 1 1 1 id \ r y ± j r 


f 9 — 


1 > 


1 w /O 


9 - HHV R ( F F^ — T7 


( q _ 


1 > 


A °L 


^ — H H X R ( F F ^ — F 


f Q _ 
v V 




1 n % 

± U /O 


A — H H X R ( F F ^ — F 


/ Q _ 


X J 


0 /o 


^-HHXR fF F ^ — F 


f Q -> 


1 V 
) 


/ /o 


9— HHXR fF'i — F 
1 1 1 1 id \ r j r 


f q — 


9 ^ 


0 /o 


q — RRVR ( } — F 
O O O A D \ r J V 




9 ^ 


O /o 


O 1 1 I 1 *± 






0 /o 


5-HH-V 


(4 - 


1) 


2 5 % 


3-HHEH-3 


(5- 


2) 


3% 


q u u 17 u A 


(5- 


2) 


Q O/ 

0 /o 


M T - fl R 9°P*T <^ - Q o r • 

IN X O kJ a ^jV_/, X \ O V/ W y 


A n = 0. 0 7 0 


; 77 = 


1 Q A m p 0 
± iJ . III 1 d 


• c • V t Vi — 1 A Q \f • VHP 1 

o , v l 11 — i. *t y v , v n k x 


= 98. 5 % ; V H R - 


9 — q q 1 OL 
c* — 00. I/O 


[A n 7 «1 
















o n n d \ v j v 


(1 - 


1) 


1 U /o 


9 — H9HR f F ^ — F 


(1 - 


2) 


O /o 


o — HH9R f F ^ — F 


(1 - 


3) 


0 /o 


^1 n n d v, , r j r 


(2- 


1) 


a /o 


3 -HHB (F, F) - F 


(2- 


1) 


9 % 


3 -H2 HB (F, F) -F 


(2- 


2) 


12% 


5-H2HB (F, F) - F 


(2- 


2) 


1 2% 


3-HH2B (F, F) — F 


(2- 


3) 


3 % 


2-HHXB (F, F) - F 


(3- 


1) 


5% 



3 1 
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o 


— H H X R FM — F 
ri n w d v " > p y f 




V o ± ) 




ft % 
o /o 


Q 
o 


— H H — 4 




(A — 1 ^ 

V. ft x. ) 




o /o 




-HH - V 

1 1 1 X V 








1 O % 


3 


-HHEBH-3 




(5-3) 




3 % 


3 


-HHEBH-4 




(5-3) 




3 % 




IN 1 — O O . J. O f O W O 


• At* 

» LA 11 


= O O 7 9 • n = 


9 9 


1 m P a 
. X 111 F a. 




q • V t h = 1 9 q V • V H R — 

O y V U 11 i. /1j Z) V f Vll IN. 


1 = q 


ft q o/ . v H R — 

(-> , d /O 7 Vll IN. 




q Q 4 o/ 




r o n 7 q 1 












i&M ft 










o 


— UU D Z' U A — P 

n n d \ r j r 








ft /o 


9 






f 1 — 9 ^ 




o /o 


9 


U U D ( p p ^ P 




( 9 — 1 ^ 




o /o 


Q 
O 


UUR ( P 17 ^ p 




^ O T \ 

\ <L 1 J 




1 n o/ 

± U /o 


ft 


UUR ( p TV > p 

n n d , f ^ f 








o /o 


Q 
O 


U O U R ( p p ^ p 

n ^ n d \ f , ir ) f 




( 9 — 9 ^ 




l 9 °L 

L JO 


/I 

ft 


R 9 U R f p p ^ p 

n 6 n d \ f j f y f 




( 9 — 9 ^ 




ft O/x 

o /o 


O 


R 9 R R f P P ^ p 

n ^ n d v f , f 




U z ; 




190/ 


9 


R R Y R f p p ^ p 

n fl A D V, 17 , 17 ) F 




f ^ — 1 ^ 




O /o 


Q 
O 


R R V R ( P U\ p 

n n a d v i7 , v ) r 




V o 1 J 




ft O/v 

0 /o 


Q 
O 


— R R /i 




(A 1 ^ 




0 /o 


o 


R R V 

Fl Fl V 








D /o 




U u o 1 

Fl Fl X 




( A — 9 ^ 




0 /o 


c: 
o 


UU - y u p 

n n v f f 




(A *\\ 




0 /o 


c; 


— R R — C* R ^ 
O O O F O 




( A — A} 




9 0/ 


Q 
O 


R R P R p 

Fl Fl Lj D F 








ft /o 


5 


-HHE B - F 




(5-1) 




3 % 


3 


-HHEBH-3 




(5-3) 




5% 




N I = 8 5 . 3 1C;T c <-30t 


; A n 


= 0 . 0 7 0' ; v = 


2 2 


. 3 mP a 
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